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Cosumnes River Preserve 1

I. Executive Summary

Ditching, diking, draining and diverting water from rivers, creeks and marshes has severely
degraded water resources throughout the world (National Research Council 1992), Naturally wet
landscapes have been dried and their ecosystems lost or endangered. This freshwater crisis is the
most critical environmental problem in the state, the Central Valley, and the bay/delta system. The
most important positive action is to restore, as much as possible, the core of the natural water
system, the wet corridors, whete the retention and flow of water is greatest, in Lhe rivers, crecks
and marshes (National Research Council 1992, Mitsch and Gosselink 1993, Karr and Chu 1999),
The Nature Conservancy's Cosumnes River Project is the best example of river restoration in an
agriculiural landscape within the state. Wherever possible, the example should be emulated along
every wet corridor in the CALFED project area. No other management strategy is more important.

The Cosumnes River Preserve illustrates the three most important landuse practices or
experiments that can be implemented along the wet corridors of the valley: 1) restoring natural river
meander, 2) vegetating all walerways with appropriate native plant commaunities, and 3} canducting
minimum ecological impact farming on lands ad;acent to rivers. These landuse strategies, or
experiments, maximize the recovery of all ecosystem services from the wet landscape, including
greatly improved surface water retention, flood protection, water quality, ground water recharge,
biodiversity and habitats for fish and other aquatic organisms. The strategies are consistent with the
CALFED ERP objectives, focusing on priority habitats and species, and are fundamenta! to the
success of the Strategic Plan for Ecosystem Restoration, Restoration of wet corridor ecosystcrns is
essential to 2 sustainable future in all watersheds.

The three landuse experiments on the Preserve should be monitored to educate the broadest
spectrum of the public about the need for ecosystem restoration, its successes, and the costs and
benefits. The experiments have been in progress for 4 number of years. This proposal concems the
first monitoring of improvements to water quality and benthic invertebrate communities, which are
the best indicators of ecosystern development and general health (Karr and Chu 1999) as a result of
these experiments. Plankton communities will be sampled in floodplain habitats to provide a more
complete ecosystern perspective. The proposed monitoring will be compared to ongoing sampling
of fishes, birds, and the succession of riparian plant communities on Lhe Preserve, with all studies
integrated to evaluate habitat quality for Tishes and (he entire aquatic ecosystem.

The most important landuse strategy implemented on the Preserve is to open dikes allowing the
Cosumnes River 1o flow and flood more naturally, and where necessary to construct secondary
herms defining a much wider natural wet corrider. Fortunately, this is possible along extensive
river reaches in agricultural landscapes, but still only involves the conversion of a small fraction of
farmland te wet ecosystern. The recovery of the river ecosystem on the adjacent low floodplain
{over SO0 acres) greatly improves flood protection, as illustrated on the Preserve in the 1996
tloods; and provides large habitat areas for the early life stages of threatened native fish species,
including Chinook salmon, splittail and delta smelt. The developing plant communities create a
wetland filter improving water quality and habitat for fish prey communities — the focus of our
sampling.

'?he %econd landuse strategy implemented on the Preserve is to vegetate drainage ways with
native plant communities. Well developed plant communities along the old ditch sysiems {about 50
acres of slonghs) greatly improve water gualily, fish habitats, and aguatic ecosystems. The
adjacent agricultural landscape is cut with extensive ditch drainage systems that are mostly
unvegelated. The ditches have poor habitat and water quality. Almost all uncultivated farmland is
kept free of vegetation or is periodically covered with invasive non-native plants; this includes the
drainage ditches.

The third landuse sirategy involves a wide variety of praclices that can minimize advers
impacts te adjacent wet ecosystemns, On the Preserve, this proposal focuses on organic rice farming
which has been developed adjacent to the sloughs and restored river areas. Properly managed,
these fields significantly improve water quality and provide wetland ecosystems thal are used by
invertebrates, waterfowl! and other birds. Another important landuse practice on the Preserve has
been to vegetate all uncultivated bare ground with appropriate native plant communities, such as the
edges of fields, roads, staging areas, and impervious surfaces. Although these upland habitats are
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Cosumnes River Preserve 2

not the focus of the present proposal, they undoubtedly have indirect positive impacls on aguatic
ecosystems and will be considered in the sampling design.

The Cosumnes River Project implements the most important examples of ecosystem restoration
in the CALFED project area, providing an unprecedented opportunity to document improvements
to water guality and concomitant recovery of freshwater habitats and ecosystems. The study has
particular utility in assessing the increase in habitat value for fishes. We will monitor the three
primary landuse experiments by sampling: 1) a series of water quality paramelers, 2) benthic
invertebrate communities (ecosystem health indicators), 3) physical and chemical properties of the
sedimentary habitats {as part of a broader habitat characterization), and 4) midwater plankton
within the floodplain. Combined with engoing sampling of fishes, birds and plant communities,
these new data will illusteate the success of the Preserve Project. They are essential for educating a
hroad spectrum of the public, for developing economic and ecological costs and benefits, and for
spreading the restoralion strategies throughout the Central Valley and state. Sampling of benthic
invertebrate communities and plankton will also be a valuable and necessary first step toward
developing standard rapid bioassessment indices for seasonally flooded habitats and sloughs.

Our group has sampled benthic invertebrate communities in coastal ecosystems around the
world for many years, using a wide varjety of technologies and analytical approaches. More
recently we have developed partnerships to sample henthic invertebrate and algal communities in
freshwater ecosyslems. We also have sampled sediment and water quality in coastal watersheds
and throughout the ocean. In the last 5 years, we established the Warershed Institute and
implemented over 30 habitat restoration projects in the Montercy Bay area, mostly in the Salinas
Valley, an agricultural landscape with a highly degraded natural water system similar to the Central
Valley, We developed a partnership with the Nawre Conservancy because the Cosumnes River
Project is the most realistic, large-scate example of river restoration in the extensive farming
landscapes of the state. We are unlikely o open dikes along the Salinas River for another decade or
more. The documented success of the Cosumnes Project and the ensuing cost/benefit analysis will
help implement similar projects in the Monterey Bay area, where we also cannol have a sustainable
future without the restoration of the core of our naturzl water system (Gordon 19946, Oliver et al.
1997). At approximately $150,000 per year, the proposed 3-year study is both economical and
cost effective. The project directly links and enhances the results of other studies on the Preserve as
well as other bay-delta watersheds.

I1. Project Description

The Nature Conservancy implemented three landuse strategies/experiments in the Cosumnes
River Preserve that are outstanding examples of restoration and land management around a major
river. These experiments make the Preserve the hest example of ecosystem restoration in the
hay/delta ares, the Central Valley, and throughout the extensive agricultural landscapes of the state.
While the increase in habitat value from the restorations is well recognized, the collateral positive
impacts to regional water quality have not been documented or recognized.- We propose to sample
water quality and aquatic ecosystemns to assess the success of these three restoration and landuse
practices in the Preserve, particularly success at cleaning surface waters and developing aquatic
habitats and ecosysterns, :

A, Landuse Strategies/Experiments

1. Seasonally flooded river habitat
Like most rivers and creeks in the Central Valley, (the Cosumnes River was straightened,
channelized, and diked. The river was cxpanded several times in the Preserve by opening dikes
in locations where the river historically flowed. This action, combined with ecologically
engineered secondary dikes, defines a more natural river area while protecting adjacent land use.
Throughout the wet season, formerly cultivated lands are submerged, the river carves new
channcls, and aquatic habitats gradually develop. Oak woodlands are now flourishing with
seasonal flooding. Collonwoods, willows, and other riparian plants colonized large areas after
each dike openings. Since dikes were opened at different times, gradients of natural ecological
successions have resulted around each opening. In addition, a new opening is likely to be made
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Cosumnex River Preserve 2

during the proposed 3 year study, permitting us to sample the earliest stages of colonization and
habitat and ecosystem development, The developing wetland as a natural filter removes garbage,
suspended sediments, nutrients, and other chemical contaminants from water, Water quality and
benthic and planktonic communities have not been sampled from any of these flooded river
habitats.
2. Naturally vegetated ditches/slonghs

The historic farm ditches of the Preserve are naturally vegetated and referred to as stoughs. The
native plant communities provide habitat stcture for fishes and other aquatic animals as well as
a wetland filter to improve water quality. Farm land around the Preserve support ditch systems
with little or no native or even weedy vegetation. Habitat values and water quality are poar,
These ditches provide a revealing contrast to the naturally vegetated sloughs in the Preserve.
Water quality and aquatic communities have not been sampled in either the natural or ditched
systems.

3. Wetland organic rice farming
Organic rice farming is an economically viable practice which sustains wetlands within the low
floodplain adjacent to the expanded river. Modern organic rice farming offers a refuge to
wildlife, particularly waterfowl, without the pesticide leading of conventional rice farming.
While organic rice farming appears to have & beneficial effcet on water quality, it has not been
documented—nor have the general ecosystem values that are indicated by benthic inveriebrate
communities, Our results can be compared to ecosystem values of conventional rice farming
under caltivation practices that are more and less {riendly to waterfow]. On the Preserve, rice
fields are constructed to drain into the adjacent natural wetlands. These persistent wetlands may
provide important habitat refuges for animals that use the seasonatly flooded rice fields, and may
enhance the general habitat and ecosystem value of the cultivated wetlands and the Preserve
lands in general. '

B. Primary Research Activities
1. Water Quality

The proposed study will provide the first data to demonstrate the changes in water quality as it
flows across the recovering floodplain and through the sloughs and organic rice fields on the
Preserve. Water quality monitoring stations will be located where water overflows into the top of
the recovering floodplain and where it enters the slough system at the bottom. Stations also will be
located at vegetated slough sites within the Preserve and in non-vegetated ditches on adjacent farm
lands. Other stations will be located where water enters rice fields and where it flows out.
Sampling locations, times, and target measurements will be coordinated with existing water quality
menitaring programs in the river above and below the Preserve. Sediment and nitrate in water will
be used as a general indicators of drainage inputs, particularly from farm, dairy, and grazing land
(Oliver et al. 1997). These inputs will be monitored seasonally and at peak rainfall events.

2, Habitat Quality

In addition to water quality, physical and chemical characteristics of the sedimentary
environments will be sampled at each water quality station as part of a larger evaluation of habitat
quality, The habitat conditions, including flow regime, will be compared/correlated to benthic
invertebrate communities to help describe and assess ecosystem health, and will be used in
selecting parameters to include in a multi-metric index of ecosystemn health (see below). Plankton
will be samipled from the flooded river areas to provide additional information on hebitat quality for
fishes.

3. Ecosystem Health _

Benthic invertebrate communities will also be sampled at the water quality sites. We need
realislic biological data to indicate the health or status of ccosystems, especially wet ccosyslemis,
Using benthic invertebrate communities, the Environmental Protection Agency's rapid
bioassessment prolocol integrates the effects of water quality over time; is sensilive to mulliple
aspects of water and habitat quality; and is a more realistic and useful expression of ecological
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Cosumnes River Preserve 4

~ health than chemical or toxicity analyses (Gibson 1996, Barbour et al. 1997, Karr and Chu 1999).
Fish indices are less useful, particularly for systems west of the Rocky Mountains, especially in
California (Moyle & Marchetti 1998) and specifically in the Cosumnes River. Karr and Chu (1999)
describe the development and application of rapid bicassessment in running water. Benthic
invertebrate communities are sampled and population and community parameters are used to
penerate a simple index of ecosystern health. The index is realistic and based on sound disturbance
ecology. Parameters are used only if they are known to respond to gradients of environmental
disturbance. For example, oligochaete worms are abundant in organic rich sediments (often highly
impacted by human activities) and less abundant in sediments with lower levels of organic material
(more natural conditions). In the marine environment, the most renowned indicator of organic
enrichment and many other disturbances is the polychaete worm, Capitella spp. (Pearson and
Rosenberg 1978, Grassle and Grassle 1976). A multimetric index is calcnlated based on
parameters (called metrics) that are known to change along disturbance gradients.

In the proposed study, we will work with the CDFG Water Pollution Control Laboratory (Jim
Harrington) to develop metrics for ponded, deep, or boatable aquatic habitats which include the
seascnally flooded river habitats, the sloughs, and fleoded rice fields on the Preserve. Recall that
so far metrics are developed only for running water (Karr and Chu 1999). We will generate
population and community data that can be correlated with a number of habitat variables which are
related to environmental disturbance gradients. We are working in different ponded, deep, and
boatable habitars in the Monterey Bay arca. The work from both regions will contribute 1o the
objective of expanding rapid bioassessment into these aguatic habitats,

C. Proposed Scope of Work
Sampling sites and project location are shown in Figures 1 and 2. Figure 3 outlines the
schedule of tasks, and Table I shows the number of sampling stations and intervals for gach task.

1. Field Work

Task 1: We will establish stations where water flows into and out of each of the three types of
landuse experiments, and will sample water quality at each station during periods of
representative water flow and retention. We will sample dissolved oxygen, temperature,
turbidity, pH, and conductivity using a Solomat multi-channel water qualily probe. Water will
be collected for transport back to the lab for nutrient and other analyses.

Task 2: We will collect sediment samples at each station where benthic communities are samnpled.
Sediment will be analyzed in the labaratory for physical and chemical sedimentary structure as
part of a more general habitat characterization. For example, we will make field obscrvations on
ripple marks and other physical sedimentary structures, dead plant and other debris, living plant
cover, and hydrology.

Task 3: We will quantitatively sample plankton on the seasonally flooded river areas to further
characterize habitat quality for fishes.

Task 4: We will quantitatively sample benthic invertebrate communities at water quality stations
during the season when they are best developed (as determined by more frequent qualitative
sampling). We also will select several representative stations to quantitatively sample more
frequently to document seasona! development of benthic communities. We will use or modify
standard rapid bioassessment techniques when applicable, including flow regime, as well as
protocols being used and developed by our group in the Monterey Bay area in cooperation with
the CDFG Water Pollution Control Laboratory.

2. Laboratory Work

Task .5: We will measure nitrates and phosphates in water collected from field stations and will
save some water samples for potential additional analyses in the future.

Task 6: We will measurc the distribution of physical grain size and organic carbon content of
sediment samples collected from the field stations. Sediment will lso be examined for other
habitat qualities such as dead and living plant material and biogenic structure such as tubes.

Task 7: We will sort zooplankion and count them: after identification to the lowest desirahle 1axon.,
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Table 1. Field sampling station locations and times.

HABITAT  LOCATION TIME No.STA =~ No SAMPLE
WATER OU ME
floodplain dike breaches when flooded 3 10
int winter/spring
floodplain where water when flooded 3 10
enters down- in winter/spring
stream sloughs
slough Preserve year-round/ 3 10
seasonally
slough off-site/ year-round/ 3 10
adjacent seasonally
rice field water inlet when flooded 2 16
May-June
rice field water outflow when flooded 2 10
May-June

SEDIMENT FIELD SAMPLING

Grain size/organic carbon

samples will be collected concurrently with water quality samples above

BENTHIC INVERTEBRATE FIFLD SAMPLING

samples will be collected concurrently with water qualiry samples above

flondplain

PLANKTON TOQWS
representative when flooded in 3
sub-habitats . winter/spring
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Cosumnes River Preserve 5

Task B: We will sort benthic invertebrates and count them after identification to the lowest
desirable taxon, either to meet standard rapid bicassessment protocols, to medify the protocols
for the Preserve environments, or to gain insights into ecosystem development and health.
Additional insights may be gained by recording natural history such as reproductive status, sex,
size, and various behaviors.

). Data Analyses

Task 9: We will store water quality data in Excel, and calculate all summary statistics for graphical
and tabular presentations.

Task 10: We will store physical and chemical data from sediments and other habitat
characterization data in Excel, and calculate summary statistics for graphical and tabular
presentalions,

Task 11: We will store plankton and benthic invertebrate community data in Excel, and calculate
summary statistics for graphical and tabular presentations,

Task 12: We will use the water quality, sediment, and other habitat data to investigate the
relationship between potential environmental disturbance gradients and benthic community
patterns to select biological parameters for a multi-metric index (as described by Karr and Chu
1999). This is the first step in developing rapid bicassessment protocols for more ponded, non-
running waters,

Task 13: We will compare water quality and other measures of habitat quality with benthic
community patterns in graphical presentations. Searching for realistic ecological patterns in the
descriptive statistics is the most important first step in examining the menitoring data (Hurlbert
1984). We will alse explore statistical correlations, apply other pattern searching techniques
such as cluster analyses, and make inferential statistical comparisons where appropriate.

Task 14: Results will be presented in two annual data reperts and in a final report for the project at
the end of the third and last year. The final report will be placed on a website that can be updated
and expanded.

Task 15 : San Jose Stale University Foundation will administer the contract and provide the
contragt fiscal manager. The project director will oversee all technical aspects of the research
including the field and laboratory work, data analyses, report writing, and interactions with co-
investigators and other research staff. The project manages will directly supervise and implement
Tasks i-8, and work closely with the project director, co-Investigators, and other research staff
to complete tasks 10-12.

D. Location andfor Geographic Boundaries of the Project

All sampling will take place on and adjacent to the Cosumnes River Preserve (38°15.5°,
121°47.6") Sacramento County, California (Figure 2). The Preserve is located entirely within the
Cosumnes River Walershed.

I11. Ecological Benefits
A. Watershed Degradation

Essentially all of the rivers and creeks in the Ceatral Valley have been confined to narrow
channels by dikes. Mast have been ditched. These narrow channels have severely degraded the
ecosystem services provided by a more natural water system, which normally would spread over a
broad wet corridor. Surface water is channeled and moves rapidly through the landscape with the
result that flood storage is dramatically reduced, water quality is low, and wet ecosysiems are
endangered. Ground waler is often over pumped and impacted by surface waters with poor water
quality. There is less positive water pressure on most ground water recharge areas. Fresh water is
diverted from one watershed to another. The landscape is becoming more arid because less water is
retained on the surface and for shorter periods of time, and by the accumulation of salts. Salt water
frem the bay intrudes further and further inland (Bay Institute 1998). Similar fresh water crises are
occurring around the world, particularly in warm temperate climates (National Research Couneil
1992, Mitsch and Gosselink 1993, Barbour et al. 1993, Runnels 1995, Gordon 1946).
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Cosuntnes River Preserve 6

B. The Best Solution: Cosumnes River Preserve Project

The most important positive action that can be taken to solve this watershed degradation is to
restore the core of the natural water system (National Research Council 1992, Mitsch and
Gosselink 1993, Oliver et al. 1997) as much as possible within the constraints of the human
disturbance landscape {incloding water diversions). The river needs to retwmn to a more natural
hydrologic regime. This is a major objective of the Cosurnnes River Preserve Project, which has
been implemented on the Preserve and should be extended along the length of the river and to other
rivers and creeks.

The Preserve project is one of the foremost regional demonstration experiments in the Central
Valley, because it implements and demonstrates the most important solulion to our degraded
watersheds, The Preserve project includes two additional Janduse practices that are related to
restoring the river floodplain: vegetating farm ditches, which are highly degraded creeks, with
native plant communities, and developing ecosystem-compatible organic rice farming around the
restored eiver and sloughs (vegetated farm ditches).

C. Regional Demonstration Experiments

Implementing restoration solutions and demonstrating their success to as much of the regional
cormrmunity as possible is fundamental to the objectives of the ERPP. During the 1996 floods, the
Sacramento County community watched the Preserve flood witk little negative impacts, and
recognized the value of widening the river and surrounding it with river-friendly and flood-
compatible land use.

There is no comparable large-scale river restoration project or regional demonstration
experiment in the Monterey Bay area. When the Pajaro Valley was flooded in 1995, the Santa Cruz
long-1oed salamander and riparian trees were blamed for the flood because the river is habitat for
the endangered salamander and prevented flood agencies from removing trees in the narrow, diked
channel. The river would have flooded with or without tree removal. The dikes collapsed in three
locations where the straightened and confined channel crossed the old natural river bed. Flood
water flowed under the dikes into the old river sediments cavsing the dikes to liquefy with
catastrophic failure. Over 95% of the flood damage was caused by one major barrier to flood
retreat, Highway 1. Flood water ponded behind the highway for months, the town of Pajaro was
flooded for the first time, and over a foot of silt was deposited on farm land behind the highway.
The newspapers, politicians, most farmers, and most of the public still do not understand why this
happened.

p'pi'he Sulinas Valley has no similar barrier to flood retreat, and most flood waters retreated info
the river channel within 12 hours. Nevertheless, the new county plan for the river is to dig deeper
ditches and make higher dikes, If our region had 2 demonstration experiment comparable to the
Preserve, we would be making plans and taking action to restore our rivers by letting them flow
and spread more namrally, and we would be planning to remove ar reduce barriers to flood retreat,

Regional demonstration experiments are needed for any key solution to important ecological
problems. This should be the first principal of applied ecology. The Central Valley has the
Cosumnes River Preserve.

D. Documenting Results

The results/progress/success of regional demonstration experiments need to be docurnented and
disseminated to the broadest possible public audience. The general objective of this proposal is to
document the improvement in habitat quality and native ecosystems in the three large-scale landuse
experiments in the Preserve, We will document changes in water quality as an important
component of habitat improvement. We will also document changes in sedimentary habitats as part
of a more general characterization of aquatic habitats. These changes in the physical and chemical
hahitat characteristics will be compared to changes in aquatic ecosystems in the three landuse
experiments. Benthic invertebrate communities will be used as the first indicator of ecosystem
development and health. They will be compared to ongoing sampling of fishes, birds and riparian
plants.

I —01 42014
[-014204



Casumnes River Preserve 7

Our general hypothesis is that the three landuse strategies/experiments on the Preserve result in
significant positive improvements in fresh water habitats and ecosystems. The first step in public
education is to present our final report as a website that can be expanded and made availabletoa
lagge audience. The success of Cosumnes Preserve must be shown to as many: people as possible. -
It is the best restoration project in the CALFED study area, and an excellent exampte for future
river restoration in the Monterey Bay arca and for many other regions as well.

E. Linkages

The most important linkage to the proposed project is with the past, ongoing, and future
ecosystem restoration and other land management strategies/experiments on the Cosumnes River
Preserve. Without the Nature Conservancy's river restoration and management practices on the
Preserve, there would be no need for this propaosal, This linkage is fundamental. The proposed
project evalnates and documents the success of land management actions that restore a more natural
hydrologic regime to the Cosumnes River and wetland habitats of its lower floodplain, The multi-
agency effort to restore and protect the Cosumnes River ecosystem through levee removal,
improved land management practices, riparian and wetland restoration, and the elimination of fish
passage problems directly complements efforts undertaken by the ERP to restore the ecological
healih of the Cosumnes River Ecological Unit and the bay-delta watersheds,

The proposed project also links directly to a number of complementary research menitoring
studies of other components of the Preserve ecosystem. Linking to these studies will provide a
more complete evaluation of the habitat quality and ecosystem development and health related to the
three fanduse experiments that are the main focus of the proposed project, especially in the
seasonally flooded river habitats. The complementary investigations include: 1) California State
University Sacramento - a study of larval fish use of winter flooded bottomlands; 2} Fisheries
Foundation of California - a survey of fish in the flooded fields; 3) California Depariment of Fish
& Game - an inventory of fish and herptiles in the Cosumnes River Watershed; 4) Ducks
Unlimited - & project compating waterfow] use and diets of birds using managed seasonal wetlands
and of birds using the organic rice fields; 5) Point Reyes Bird Observatory - a project measuring
song-bird breeding success in the floodplain habitat; and, 6) California Department of Fish &
Game - assessment of aquatic macro-invertebrates in the Cosumnes River adjacent to the Preserve.

Another important linkage of the proposed work is to the programs at the Watershed Institate
(TWI) at California State University Monterey Bay. Moss Landing Marine Laboratories is a
founding partner of TW1, and is also the marine science department at California State University
Monterey Bay. All of cur restoration projects, including the work proposed here for the Cosumnes
River, are done in partnership with TWI, which spearheads regional efforts to restore watersheds,
maniter progress and success, and influence policy through the political process and public
education programs such as our adopt a watershed project, the "Return of the Natives.” In the last
5 years, TWI has implemented a complete range of watershed restoration demonstration projects
(over 30 project sites highlighted on TWI website) from the coastal dunes to the top of the
watershed in the Salinas Valley, except for one critical restoration strategy/experiment, We have
not been able to open dikes along the major rivers of the Salinas and Pajaro Valleys. Although
dikes have been opened along the lower Carmel River in our neighborhoed, the Cosumnes River
Preserve Project is the best example of this essential ecosystem restoration strategy in large
agricultural landscapes, like the Central Valley and the Salinas and Pajaro Valleys.

CDFG Mussel Watch and Marine Pollution Laboratory are located at Moss Landing Marine
Labs and also are founding pariners of TWL The ecosystem sampling and particularly the water
quality work proposed here was developed on TWI restoration sites, with our local CDFG labs. In
addition, the marine lab and other TWI partners, CDFG Water Pollution Control Laboratory in
Sacramento (Jim Harmrington), and the Central Coast Regional Water Quality Control Board are
conducting a joint study to develop a rapid bioassessment protocol to characterize, score and
evaluate boatable river habitats and lagoons.

The proposed project helps to decument the achievement of ERP's strategic objectives and
targets for habitat and hydrologic improvement on the lower Cosumnes River. Our results can be
applied to numerous other systems within the bay-delta, its tributary watersheds, and beyond.
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Monitoring the progress or success of the Preserve restoration and landuse experiments js directly
related to ERP's ecological processes and implementation objectives for the restoration of Central
Valley streamflows (ERP vol 1, p.16}; visions for the Cosumnes River ecological unit (ERP vol 1T,
pp- 346 and 348Y); and programmaric objectives to restore the hydrolagic function of the Cosumnes
River and restore wetland and riparian habitats (ERP vol II, p. 258).

F. System-Wide Ecosystem Benefits

‘This proposal complements all projects in the Bay-Delta watershed as well as other flood-plain
and low-land habitats that rely upon water quality and habitat information in order to judge: a) the
potential of a watershed or site for fish restoration, b) the effectiveness of restoration programs in
achieving the goal of habitat improvement, and, ¢) the effectiveness of restoration programs or land
management practices (in this case, removing levees to open historically accurring floodplains and
wetlands and organic rice farming) in achieving the goal of water quality improvement. The project
directly enhances the currently funded project to develop rapid bicassessment protocols for lagoons
and boalable waters in California's central coast and other efforts to develap protocols for noo-
stream systems. The information obtained by this project will augment the state biological database
and GIS 1o characterize and monitor wetiand and riparian habitats.

G. Compatibility with Non-Lcosystem Objectives

The Preserve project is the best management practice for restoring the core of the natural water
system which maximizes all water resource values or ecosystem services. In addition to restoring
river and other wetland ecosystems, the project is the most ecologically and economically sound
flood protection. The developing wetland filters arc the best way to clean wp drainage water from
farms and probably the most positive action we can take at present to comnbat non-point seurce
pollution. Surface waters can be stored in the expanded river habitats, at the scale done by beavers,
and reused for farm irrigation in the future. The increase in surface water retention in the expanded
wet corridors increases positive pressure at all potential ground water recharge areas along the wet
corridor: more water is present for longer periods of time,

IV. Technical Feasibility and Timing

There are no CEQA, NEPA or other environmental compliance documents necessary for this
project. No permits need to be in place other than existing verbal agreements with the managers of
the Cosumnes River Preserve.

V. Monitoring and Data Collection Methodology
A. Ecological Objectives

The restoration of wet corridors is the most important action that we can take to improve water
quality and ecological function in multiple habitats throughout the state, and particularly along the
drainages into the bay-delta system. Naturally vegetated rivers, creeks, and marshes are excellent,
cast-effective water pollution {ilters (Hammer and Bastian 1989, Gearheart 1992, Hupp et al.
1993, Puckett et al. 1993, Mitsch and Gosselink 1993). Wetland vegetation, including rice
rhizomes, creates a thick ecological sponge which physically filters sediment and arganic-mineral
aggregates from surface water, while microorganisms that live on plant surfaces and in the
sediment capture, degrade and recycle many chemicals, We expect the recovering native vegetation
of the seasonal wetlands to alter physically and chemically the quality of the water flowing over i
Likewise, we expect the rice fields and the native vegetation of the sloughs to do the same. Using
several sampling sites within each habitat we will directly measure multiple parameters of water
quality and general habitat quatity. We will measure the health of the ecosystem by sampling
benthic invertebrate communities. Water quality and habitat condition are vital to the fishes living
there. To further define the quality of fish habitat we will sample the plankion community in the
flooded wetlands. We will maintain a flexible sampling regime to take advantage of rainfall events
and to coordinate with other ongoing research within the Preserve, particularly fish sampling. Our
proposed monitoring program will be carried out for three years.

I —014206
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B. Monitoring Parameters and Data Collection Approach

Suspended sediments (turbidity) and nitrates are the best indicators of water quality
improvement from filtering farm drainage water through more naturally vegetated habitats, They
can indicate sites that may contain higher levels of pesticides, herbicides, and metals that can be
sampled in sediments, in the tissues of native species, or in the tissues of freshwater clams in a
mussel watch protocol. In the dry seasons, the sloughs and rice areas in the Preserve are
influenced by delta waters with lower water guality, which will also be indicated by other water
quality parameters like salinity and dissolved oxygen. The multi-channel water quality probe
measures turbidity, conductivity, temperature, dissolved oxygen and pH in the field. Nitrates and
phosphates will be measured in the laboratory directly after collection of water samples in the field.
We will measure a number of other habitat conditions including sediment grain size and organic
carbon, plant and other debris, plant cover, flow patterns and other hydrology, and plankton
communities over the flooded river habitats.

Benthic communities will be sampled using a wide variety of techniques during the early
sampling periods to develop the most appropriate techniques for the Preserve. Rapid
bivassessment sampling protocols are only developed for shallow, running water in coarse
deposits, where surface active and nestling animals are primarily collected. The Preserve habitats
are deeper, waler does not flow fast, and finer depositional environments are common. Infaunal
animals are likely to be much more abundant, and surface active and nestling animals wil) zlso be
present. We will compare the running water sampling protocols, variations on these, and other
sampling techniques such as cores of finer deposits to develop the best quantitative description of
benthic conumunities. We will then develop a sampling protocol that can be used for rapid
bioassessment in these more ponded habitats. The protocol will depend also on the selection of
metrics by establishing relationships between benthic population and community parameters and
disturbance gradisnts (habitat quality).

C. Data Evaluation Approach

We will evaluate relationships between habitut quality and benthic communities with graphical
comparisons of descriptive statistics, with formal pattern searching analyses (cluster analysis and
other multi-variate approaches), and with inferential statistics where appropriate. We will also
investigate relationships between habitat quality, benthic communities, and fish populations
(sampled by other groups in the Preserve). Table 2 defines the biclogical/ecological objectives and
Table 3 outlines these analytical approaches for the different types of sampling. Karr and Chu
(1999) describe the approach for developing multi-metric indices, which involves much of the
same natural history and data evaluation.

V1. Loecal Involvement
All work will be done an the Cosumnes River Preserve, which is managed by the Nature
Conservancy and jointly owned by the following private and public agencies:

Bureau of Land Management

California Department of Fish and Game

California Department of Water Resources

Ducks Unlimited, Inc.

Sacramento County Department of Regional Parks, Open Space, and Recreation
The Natare Conservancy of Califormia

Wildlife Conservation Board

Since its inception ten years ago, the Cosumnes River Preserve has built a strong outreach
program which is aimed at educating the public and creating hands-on opportunities for all ages.
Last year nearly 28,000 people visited the Preserve. The Preserve has regularly scheduled, well-
attended volunteer work groups where participanis spend the day actively restoring riparian
habitats, including oak groves, and cottonwood forests. They also may demolish buoildings and
other structures, remove exotic species, or help with species counts. Volunteers lead tours,
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Table 2. Biological/ Ecological Objectives

Hypothesileueslion to be
Cvaluated

Moniforing Parameter(s) & dala collection
approach

Data evaluation approach

Comments/ data
priority

Etforts of CRFP to restore a
more natural hydrologic
regime of the lower
Cosumnes River and
floodplains wiil result in
improvcd water quality,
and habitat for fishes, and
ather vertebrates and
invertebrates.

Parameler 1) Water quality: water is both
sampled on site for dissolved oxygen, pH.
conductivity, turbidity, temperature, and in
the lab fot niteates and phosphatcs.

Parameter 2) Biosurvey of benthic
invertebrates: identify and quantify species
abundance, combine with assessment site
and grain sizc data te commence the
development of a standardized protocol for
quantifying the quality of the habitat.

Parameter 3) Site characterization

Parameter 4) Grain size: coflect and
analyze sediments for grain size
characteristics.

Parameter 5) Plankton tows: survey
plankton communities in flooded habitats.

Data will be entered into a database
and evaluated with respect to statior,
habilal, treatment, season, Tain events
and year-

Invertebrate data will be entered into a
database and analyzed for application
i future standardized bicassessment
protocols.

Elow regime, depth, vegetation, grade,
and other standard parameters will be
analyzed for habitat valuc.

[Dhata will be analyzed for all size
fractions and combined with site
characierization and invertebrate
samples for future standardized
bioassessment protocols.

Plankton will be counted and identified
to lowest taxon with respect ta station,
season and rainfall.

1
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Table 3. Data Evaluation Approuch

Sample Type Samples Sample Llandling Analyticat Techniques | Dana Synthesis and Analysis References
frer year )
water quality analysis 160 na multi-channe] water waller quality parameters Sulomat mealti-chanacl waler
(feld) quality probe for compared within and between | quality probe procedures
DO/pHftemp/econductivity | habitats using multi-variate
Aurbidity slatislics Biostalistical Analysis, Zar,
I.H., 1984. Prentiss Hall
watcr quality analysis 160 | sterile jars kept in colorimetric analyses of | sce above Satistics, see ahove
{tab) refrigerated container nitrates and phosphates
) Strickland & Parsons, 1972
grain size analysis(lab) 120 collected and sicve analysis for coarse | grain size parameters Folk, R.L. Petrology of
transported in jars fraction, hydrometer compared within and between | Sedimentury Rocks. 1974,
analysis for finc fraction | habitats using fractional )
percents
infaunal cores fot 120 cored samples are sotting, identification 1o | assign specics into trophic USEPA Rapid Bioassessment
invertcbrate placed in plastic lowest possible taxon ard | and tolerance groups; Protocols for use in streams
bioassessment (ficld) baggics, and transported | list abundances of correlate to within and and rivers. EPA7440/4-89/001.
to the fab in relrigeriled | specics. between-treatment habitit 1989,
containers; preserved in ASKCRSIMENt calegories
alcohol Thorp, J.H. & Covich, A%
1991. Ecology and
Classification of N, American
Freshwaler Invertebrates.
habitat characterization 120 nfa develop scoring criteria observations ol sites wiil be [ USEPA Rapid Bicassessment
for bioassessment combined with invertebrate | Protocols for use in streams
{fickd) data o augment the and rivers. EPA/440/4-89/001.
appropriate habitat 1984,
calegorization protocols
planklon tows 30 placed in jars; prescrved | identify, and quantify sec above Thorp, J.H. & Covich, AP,
{ficldftah) in alcohal specics abundance 1991, Ecology amd

Classification of N. American
Freshwater Invertcbrales
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including walking, driving and kayaking, and regularly hest school programs from their visitors’
center. They also have the opportunity fo work directly with scientists, assisting them as they
collect data throughout the Preserve. Nearly 7000 work hours were donated by volunteers last
year.

The most direct county government involvement with the Preserve is through the parks and
schoals, but includes a much wider range of groups from public works, planning, flood and water
1esources, to the supervisors. The Preserve has steadily expanded through diverse partnerships
over the decade, where adjacent private landowners, mostly farmers, have been important and
willing partners. Preserve managers inform local landowners and stakehelders of river and
floodplain restoration and management activities. The key (o these relationships is to treat Preserve
landuse aciivities as demonstration projects and provide public access through the formal and
informal education programs.

The results of the proposed project include an integrated evaluation of the ecological success of
the Preserve landuse experiments, particularly on aquatic habitats and ecosystems from plants and
benthic invertebrates to fishes and birds. These results will be incorporated into the Watershed
Institute website and linked to the Preserve site and other appropriate web sites. These links will
garner more and more local involvement and spread these outstanding, sustainable landuse and
watershed restoration practices to a large and larger local community.

VII. Cost

The total budgeted cost requests are presented in Table 4, with task budgeted costs for each
year in Tables 5-7. Table 8 defines the budget by quarter. Project management will include costs
associated with time planning and implementing scheduled field, laboratory and office functions as
well as costs necessary to prepare for and wavel to meetings with Calfed, Preserve, other state and
private agencies and entities in order to ensure cooperation and the dissemination of data and
information for the successful completion of the project.

The 47% indirect cost rate is the San Jose State University Foundation's federally-negotiated
rate for use on grants, contracts and other agreements for on-campus research. The base equals
total direct costs excluding capital expeaditures, that portion of each subaward in excess of
$25,000, participant support costs, student tuition remission and student support costs,

San Jose State University Foundation does not have a separate indirect cost rate for State-
funded grants and contracts.

The schedule identifying the start and completion dates for specific tasks discussed above is
presented in Figure 3. '

VIII. Cost Sharing

The most important cost sharing is provided by the Nature Conservancy programs and their
exemplary partnerships. They planned and implemented the landuse and ecosystem restoration
experiments that we propose to monitor and they will maintain them into the future. The
commitment of TNC is well documented by the last decade of success and growth on the landscape
and in their diverse partnerships. They are also continually planning to expand this outstanding
work, beginning with land acquisitions and agreements and moving into restoration and other
ecosystem friendly landuse to public education. This is critical cost sharing. TNC's annual budget
for the Preserve is about a million dollars. Below we list cost sharing projects that are directly
related to the research menitoring we propose.

Source Activities Amount §

Depi. Water Resources Water quality and bioassessment development 40,000

Moss Landing Marine Labs . Water quality and bioassessment development 25000 1

The Watershed Institule Water quality and bicassessment development 10,000 1
Il —01 4210
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Table 4. Total Budget B B T s
4. I —_— o — —
R R : — e
COSTS PER YEAR ; :
DIRECTCOSTS 7 S o o
 LABOR i C 7; : i
. Ficld Work ! : ; i - W
IEN times/ Ttotal person hrs/  jiotal ‘houtly Cast
B o stations ___ year samples station hours ‘rate P
. _Waer Quality 16 [Ti] 150 3 4800 825 - $12.000
__Bioassessment 12 10 120 5 600 $25 | 315,000 |
*Plackion Tows 3 10 30 5 &0 535 $4,500
Labwork T T - ﬁ Cdsamples cowsamp 1T
Water Qualty ~~~ ~ ~ _ ) : 160 5120 519,200
Bioassessiment ; - _ 120 SI50 S18,000
_ Plunkion Tows e 30 $73 o s2.250
~ Grain Size Analysis - 120 340 54,800
. o o ol oy | Cost
S } i hours rate -
_Daa Analysis : . o | 240 86000
... Data Preseniaticn/Reporiing : 100 35,000
_ ect Management/Contacts/Meetings - 100 $5.000
~ BENEFITS (onlabony . ]
“TRAVEL/OVERNIGHTS B o e
SUPPLIES e R .
EQUIPMENT - L span
BOAT/GAS 51,500
TOTALDIRECT COSTE 7~ i i i m - - - S113,738
|INDIRECT COSTS - R ) — A700% _ TSERAET
"ANNpALcosT — ) 8187054
TOTAL BUDGET | — I o —
YEAR [ N GEAL T -
YEAR2 - e SIS9SIL N , —
YEAR 3 , SI65,607 ’ —
' IvearBudger © T S492,897 .
Annual budgets increase by 4% peryear o ~ .

Years 2 and 3 do not contain the equipme line item,
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Table 5. Task Budpet Year One

Task

Task 1.1 Ficld Work: Water

Quality

Task 1.2 Field Work: | |

Bioassessment

Task 13 Field Work:
Plankion Tows

Task 2.1 Lab Work: Water
Quality

Task 2.2 Lab Work:
Bioassessment

Tows

Task 2.4 Lab Work: Grain Si?.e?

Analysis

Task 3. Dala Analysis
Task 4. Dala '
Presentation/Reporting
Project

Management/Contacis/Meeting

s

SUBTOTALS

TOTAL

|
i

i . i
. Direct Labor

Hours

600

180

i
S5 DS S

Task 2.3 Lab Work: Plankton

120!
_240,

.00

Lo

AR

Direct
Salary and
Benefils

$12,600

15,750,

$4,725|

$20,160°

_B18900]

|
§2,363,

§5,040;
$6.300;

 $5,250!
55,250/

i
$96,338

Service Contracts!

$0°

Material and
Acquisition Costs

$1,000

$3.200

~$2,700

$1L300

! Miscellaneous and | Overhead and
other Direct Costs | Indirect Costs
$6,392
. ¥50 511609
_§750 _$3842
£1,350 20010
$1,350 $9.518
si30 $1721
L e
$2,961
| $2468
|
' $2,468
$5.500. $53,457
$167.194
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Cosumnes River Preserve il

RWQCB- REG 3 Water quality and bioassessment development 40,000 2
Fishéries Foundation/TNC  Diversity and abundance of fishes in flooded habitat 10,000 3
CSU Sacramento/TNC Larval fish use of the fiooded bottomlands 5000 3
UC Davis/TINC - Plant communities of the Preserve flooded habitat 40,000 4

1 = funded, 2 = peading, 3 = past and/or ongoing projecis that will continue
1X. Applicant Qualifications

Dr. John Oliver is the project director and principal investigator. He will oversee all aspects
of the proposed study with a project manager. He has been an Adjunct Professor at Moss Landing
Marine Laboratories (MLML} and the director of research prajects at the MLML Benthic Lab for
the past 20 years; and the Restoration Coordinator at the Watershed Institute since he helped found
il at California State University Monterey Bay in 1995, He is the MLML project co-directer (with
Mark Stephenson who is the Director) for the CDFS Marine Pollution Study Group for almost a
decade. He has therefore directed several millions of dollars of reseach grants and contracts,
including over a decade of NSF grants for benthic disturbance ecelogy in coastal environments. He
spearheads the design, implementation, and support of water quality and ecosystem monitoring for
the Watershed Institute restoration projects in freshwater habitats of the Monterey Bay area (sece
TWI website). He also helped design, implement, and support the longest ongoing water quality
sampling in our regional watersheds at the Elkhorn Slough Foundation, including local TNC
Jlands. He has world wide experience in benthic marine communities, especially how they respond
to natural and anthropogenic disturbances. He developed a benthic disturbance index during the
state's bay protection program which correlated well with sediment contamination. This process
brought his lab into partmership with CDFG Water Pollution Control Laboratory (Jim Harrington)
exploring benthic invertebrate communities in coastal walersheds and developing rapid
bioassessment lechnigues as described in the proposal. His marine and estuarine disturbance
studies parallel the freshwater natural history which is the foundation of the rapid bioassessment
approach, In addition to developing rapid bioassessment protocols for non-running, more ponded
waters, his group is working on brackish protocols as well.

Jim Harrington is a project co-investigator who was instrumental in attracting Moss Landing
Marine Lab staff and students into freshwater benthic communities. He will be involved in all
aspects of the benthic invertebrate sampling and rapid bioassessment development. He helped
initiate a joint program with the marine lab and RWQCB to sample for the first time the benthic
communities in the rivers of the Monterey Bay arca, Jim spearheads the benthic community studies
at the CDFG Water Pollution Control Laboratory near Sacramento, which designs and conducts
monitoring programs throughout California. He is invelved with developing rapid bioassessment
protocols for California, organizing the California Aquatic Bicassessment Workgroup, and
designing and conducting bioassessment investigations of point and non-point sources of pollution
and enforcement of Fish and Game code 5650. He has extensive experience in water quality,
aquatic toxicity testing, stream gravel quality assessment, aquatic habitat measurements, and
aquatic biota surveys used 10 assess status and damage and to monitor recovery of aquatic systems.

Dr. Steven Morgan is a project co-investigator who will supervise the plankton studies and
assist and advise staff and students on all aspects of ecolagy. He is an Associate Professor with
joint appointments in the Department of Environmental Science and Policy a.t}d Bodega Marine
Laboratory at UC Davis. Morgan specializes in plankton and studies population and community
ecology, behavioral ecology, evelution of life histories, biogeography, global change and
conservation biotogy. His research interests concern the physical, chemical and biological
processes that regulate the timing of reproduction, larval dispersal and larval settlement; and how
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Casumnes River Preserve 12

predation and other selective forces shape animal life histories. His past work has focused in
coastal marine environments, but his new position at Davis places him in a excellent lecation to
explore the bay-delta systems. )

Dr. Kenneth Coale is a project co-investigator who will help with laboratory quality
control, evaluation, and analysis of water and sediment chemistry. He has ongoing and past
projects exploring sediment chemistry in the bay-delta system, and will relate results from the
proposed praject to his other work. He will also advise graduate students with their master's thesis
work, which we plan to work into the project. He is the Acting Director of Moss Landing Marine
Laboratories with extensive experience in marine and coastal sediment and water chemistry, and
particularly with trace metal biogeochemistry (25 vears). For the last 10 years, Dr. Coale has
received funding from the Nationat Science Foundation and the Office of Naval Research to study
the processes which control the flux of toxic metals and nutrients between the sediments and

- overlying waters of the LA/Long Beach, San Francisco Bay, and continental coastal margin
systerns using benthic flux chambers and sediment porewater modeling. He has also helped direct
important experiments in biogeochemistry concerning the role of iron in global productivity.

Dr. Rich Reiner is the Director of Research at the Cosumnes River Preserve. He is moving
to a Nature Conservancy project in northern Califomia and a replacement will be selected soon.
This person will take over Dr. Reiner's role at the Preserve and coordinate with our project on the
Preserve. This proposal is a direct outcome of Rich's encouragement, competent assistance, and
constant support. He has developed and coordinated past research work on the Preserve, inciuding
the plant, bird, and fish work that is part of the ecosystem evaluation we propose. More important,
he is central to implementing, maintaining, and expanding the outstanding restoration experiments
and education programs which are the Preserve.

Dr. Robert Curry is a project co-investigator who will help in characterizing the quality of
the aguatic habitats at the study sites, in quantifying these measures, and in advising staff and
graduate students. He is Professor Emeritus at the University of California Santa Cruz and the
Research Director at the Watershed Institute. He is a hydrologist and ecologist with extensive
experience in watershed managerent, restoration, and other applied watershed science.

Mark Stephenson is a project co-investigator. His group's role is small but critical as they
helped developed the water quality and sediment sampling for the watersheds of the Monterey Bay
area as a founding member of the Watershed Institute. Mark is the Director of CDFG Marine
Pollution Study Group, which has spearheaded the monitoring and evaluation of water and
sediment contamination in marine and estuarine envircnments along the entire California coast.
They ulso have active research programs invelving Lrace metals in sediments of the bay-delta
system. His group is helping with the development of rapid bioassessment protocols through the
RWQUCB, particularly with the description of environmental disturbance gradients used to define
metrics for the multi-metric indices. He is invaluable at guiding and supporting graduate students
working on the ecosystem impacts of anthropogenic chemicals in water and sedimentary habitats,
and will continue this role with staff and students in the proposed project.

X. Compliance with Standard Terms and Conditions.
This project is in compliance with standard ierms and conditions. See attached documents.

XI. Cited Literature
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of California, Davis.
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ecosystems, National Academy Press.
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Restoration Plan. Association of Monterey Bay Area Governments, The Watershed Institute of
California State University Monterey Bay and Moss Landing Marine Laboratories.
http:/fwww.monterey edu/academic/institutes/watershed/index2.hirl

Pearson, T.H. and R. Rosenberg. 1978. Macrobenthic succession in relation to organic
enrichment and pollution of the marine environment. Oceanogr, and Mar. Biol. Annual Review
13:229-311.

Puckett, I.J., M.D. Woodside, B. Libby, and M.R. Schening. 1993, Sinks for trace metals,
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STATE OF CALI TR M
MONDISCRIMINATION COMPLIANCE STATEMENT
ST N Bl PR

TP AR

.fan Jose State University Foundation

The company named above (hereinafter referred to as "prospactive contractor”) hersby certifies, unless
specificaily sxempted, compliance with Govermment Code Section 12990 {a-f) and California Code of
Regulations, Tite 2, Division 4, Clispter 5 in matters refating to reporting requirements and the
developinent, implementation and mainteeance of aNondiscriminetion Program. Prospective contractor
agrees not o unlawiully discriminate, harass or allow harassment against any employee or applicant for
employment because of sex, race, color, ancestry, religious creed, national origin, disability (including
HIV and AIDS}, medical condition (¢ancer), age, marital status, danial of family and medical care leave
and denial of pregnaney disability Jeave.

CERTIFICATION

1, the official named below, hereby swear that I e duly awthorized to legally bind the progpactive
contractor 1o the above described certification. | am fully avwars that this cerfification, exccited on the
date and in the cowty below, is mude inder penaity of perjury under the laws of the State of California.

oF

CaTi EREEUHVE L‘L ’ \ f_;‘_i 4 9 EXRHTER th AR BT

. i
gy -
mNabil 1brahim ‘\J - . Zl'a’)rfﬁ ~

Santa Clara

FROP G CONTRACTORTS DSHATIRE

FEESF RS ORI TR

Acting AVP, Graduate Studles and Research

FELEY] Lty AT LENIRL WE

o San Jose State University Foundation
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Hile of Ualiforndn
The Bessurees Ageney Agresment No,
Thepartinent of Watsr Resvurnes

NONCOLLUSION AFFIDAVIT TO BE EXECUTED BY
BIDDER AND SUBMITTED WITH BID FOR PUBLIC WORKS

Exttibib mee

STATE OF CALIFORNIA b
couxry or _Santa Clara 1
Hanil Ibrahin: y . being Lityl duly sworn, deposes and
PLRE,

says that he or she is Acting AVP, Graduate Studies & Researchy
{position iitla]

San Jose State University Foundatien
(the bidder]

the party making tha forogoing bid that the bid {s net made in Lhe interest of, oron
Lediall of, any waadiseloged persan, pnrlnershlp. company, association, organization,
or corporation: thet the bid jo genuine and not collusiva or shams: that the bidder
hay not directly or indirectly induced or solicited any other hidder 4o pal in w false
sham bid, und has netdirectly or indivect!y coltuded. conspired, eonuived, or apreed
with any bidder or anyone eise 1o put in a sham bid, or thal anyoneshall refrain from
vidding: that the bidder has not in any manner, direetty or indirectly, sought by
agTeement, communicstion, or conference with anyvene to fix the bid price of the
bidder or any ather biddsr, or te Fix any averhesd, profit, or cost element of the bid
price. or of that of any other bldder, vr to secure any advantage apainst the public
iy awarding the contract of anyone intercsted in the propoged contrast: that all
staterents conddined fr the bid are troe; and, Turther, that the bldder has not,
directly or indirectly, submitted his or her bid priceor any breakdown therecf, or the
contents thareof, or divulped information or data relative thereto, or paid, angd will
tyol pay. any fee kO any corporalien. parinership, company, asseciation, organization,
bid depository, or to mny member or agent theresl Lo effsistuats o collusive or
sham bid,

pc:rsm H:’ni"p" far

Shfgﬁ;?j}c{nm BW n/\%gﬁge me ob

%[1‘ Lmd_'ﬁz(/ém

siary Public)

{Notarizl Seal)

STATE OF CALIFORNIA

NWR 336 (New 480 COUNTY OF Santa Clara
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OMB Approval No. 0348-0043

APPLICATION FOR 2. DATE SUBMITTED Applicant {dentifiar
FEDERAL ASSISTANCE 4115199
1. TYPE OF SUBMISSION 3. DATE RECEIVED BY STATE State Applicent Identifier
Application Freapplication
[] Construction ] Construction 4. bATE RECEIVED BY FEDERAL AGENCY Federal Idantifiar
.EJ Hon-Construction [ Non-Construgtion

5. APPLICANT INFORMATION

Legal Name:  $an Jose State Univarsity Foundation

Organizationat Unitt  Moss Landing Marine Laboratories

Address- (give clly, counly, siate, and Zfp code);

P. 0. Box 720130
San Jose, CA 85172-0130

Hame and lelephone number of parson 10 be contacied on matters involving this
application (give arga code)

Technical: John Oliver 831-833-7250
Gontractual: Carol Scoter 408-924-1430

6. EMPLOYER IDENTIFICATION NUMBER (EIN):
[ol4]-[s]of1l7]efs]e]

& TYPE QF APPLICATION:
3 New 0O Centinuation [ Revigien
If Revision, enter appropriate letter(s) in box{es): E' D

A. increase Award B. Decrease Award G Increase Duralion

O. Decreasa Duration Cther (spacify}.

7. TYPE OF APPLICANT: (anter appropriate lettor in box)

A State M. Indepandanl Schoal Dist

B. Counly I.  &tate Cantrolled Institulion of Higher Learning
€. Municlpal J. Privata Univarsity

D. Township K. Indian Tribe

E. Interstate L Individual

F. Intermunicipal M. Profit Organization

G Special District N. Cther (Specify) Honprctl Auxiliary 1o SJ5U

8. NAME OF FEDERAL AGENGY:

Department of Interlor

10. GATALOG CF FEDERAL DOMESTIC ASSISTANCE NUMBER:

TITLE: CALFED Delta-Bay Pragram

13. AREAS AFFECTED BY PROJECT (witfes, counties, states, otc.l

Sacramento County

11. DESCRIPTIVE TITLE OF APPLICANT'S PROJEGCT:

Ecosystem Davelopment at the Cosumnes River Preserve:
Madel Restoration Experiments for the Central Valley and Beyond

13, PROPOSED PROJECT: 14, CONGRESEIONAL DISTRIGTE OF
Siar Date Erding Date o hpsicant b Proect
10/1/99 ©/30/02 16 1%

15 ESTIMATEL FUNDING:

16. |18 APPLICATION SUBJECT TO REVIEW BY STATE EXECUTIVE

ORDER 12372 PROCESS?
a. YES. THIS PREAPPLICATION/ARPLICATION WAS MADE

AVAILABLE TO THE STATE EXECUTIVE ORDER 12372
PROCEES FOR REVIEW ON: .

DATE

5. NO. (§] PROGRAM IS NOT COVERED BY E0. 12372

1 ORPROGRAM HAS NOT BEEN SELECTED By §TATE
FOR REVIEW

17. 18 THE APPLICANT DELINQUENT ON ANY FEDERAL DEBY?

@. Federal 5. $492,587.00
k. Appiicant $ oo
c. Stale . H oo
d. Local ) $ 00
e. Other 5 Rili3
f. Program Income Y 0o
g TOTAL § $462,587.0C

[ Yes [f*Yas," attach an axplanation. < No

‘tHE ASSISTANCE IS AWARDED.

43. TO THE BEST OF MY KNOWLEDGE AND BELIEF, ALL DATA IN THIS APPLICATION/PREAPPLICATION ARE TRUE AND CORRECT, THE DOCUMENT HAS
BEEN DULY AUTHORIZED BY THE GOVERNING BODY OF THE APPLICANT AND THE APPLICANT WILL COMPLY WITH THE ATTACHED ASSURANCES IF

Nabil Ibrahim

2. Typed Name of Authorized Representative b. Title

c. Telephone number

Acling AVP, Graduate Studies and Research 408-924-2488

"
d. Signatura of Authorized Representative W e. Date Signed
w) ,/") & / )5 /ﬁ. 2

- Previgus Editions Usable
Autharized for Lacal Reproduction

Standard Form 424 (REV. 7-87)
Prageribad by OMB Cirealar £-102
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OMB Approval No. 0348-004D
ASSURANCES - NON-CONSTRUCTION PROGRAMS

Public lreponing burden for this collection of information s estimated tc average 15 minutes per response, Including time for reviewing
instruchqns, sedrching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of]
information. Send comments regarding the burden estimate or any other aspect of this collaction of information, including suggestions for]

reducing this burden, to ihe Office of Management and Budget, Paperwaork Raduction Praject (0348-0040), Washington, DC 20503.

PLEASE DO NOT RETURN YOUR COMPLETED FORM TO THE OFFICE OF MANAGEMENT AND BUDGET.
SEND IT TO THE ADDRESS PROVIDED BY THE SPONSORING AGENCY.

NOTE: Certain of these assurances may not be applicable to your project or program, i you have guestions, please contact the
awarding agency. Fuither, certain Federal awarding agencies may require applicants to cerify 1o additional assurances. if such

As the duly authorized representative of the applicant, | certify Ihat ths applicant:

is the case, you will be notified.

1. Has the legal authority to apply for Federal assistance Act of 1973, as amended (29 U.S.C. §784), which
and the institutiona!, managerlal and financial capability prohibits discrimination on the basis of handicaps; (d)
{including funds sufficient o pay the nen-Federal share the Age Discrimination Act of 1975, as amended (42

. of project cost) to ensure proper planning, management U.S.C. §§6101-6107), which prohibits discrimination
and completion of the project described in this on the basis of age; (e) the Drug Abuse Office and
spplicetion. Treatmant Acl of 1872 (P.L. 92-255), as amended,

relaling o nondiscrimination on the basis of drug

2. Wilt give the awarding agency, the Comptroller General abuse; (f) the Comprehensive Alcohol Abuse and
of the United Stales and, if appropriate, the State, Alcoholism Prevention, Treatmeant and Rehabilitation
through any authcrized representative, access to and Act of 1870 (P.L. 91-618), as amended, relating io
the right 1o examine all records, bcoks, papers, or nondiscrimination on the basis of alcohol abuse or
documents related to the award; and will establish a alscholism; (g} §§523 and 527 of the Public Health
proper accounting system in accordance with generally Service Act of 1912 (42 U.5.C. §§280 dd-3 and 290 ea
accepled accounting standards or agency direclives. 3), a8 amended, relating 10 confidentiality of alcoho!

and drug abuse patient records; (h) Tilie VIl of the

3. Will establish safeguards to prohibit employees from Civil Rights Act of 1968 (42 L.5.C. §§3601 el 56q.), a8
using their positions for a purpose thal constitutes or amended, relaling 1o nondiscrimination in the sale,
presents the appearance of personal or crganizational rental or financing of housing; (i) any other
conflict of interest, or perscnal gain. nondiscrimination provisions in the specific statute(s}

under which application for Federal assistance is being

4. Will initiate and complete the work within the applicable made; and, () the requirements of any other
time frame after receipt of approval of the awarding nondiscrimination statute(s) which may apply to the
agency. application,

5. Will comply with the Intergoveramental Personnel Act of Will comply, or has already compliad, with the
1970 (42 U.B.C. §§4728-4783) relating to prescribed requiremants of Titles | and il of the Uniform
standards for merit systems for programs funded under Relocation Assistance and Real Froperty Acquisition
one of the 19 statules or regulations spacitied in Policies Act of 1970 (P.L. 81-646) which provide for
Appendix A of OPM's Standards for a Merit System of fair and equitable treatment of persons displaced or
Personnel Administration (5 C.F.R. 800, Subpar F). whose properly Is acquired as a result of Federal or

fedarally-assistad programs. These requirements apply

6. Will comply with all Fedsral statutes relaling 1o to all interests in seal property acquired for project

nondiscrimination, These include but are not imited to:
{a) Title V1 of the Givil Rights Act of 1964 (P.L. 88-352)
which prohibits discrimination on the basis of race, color
or national origin; (b) Title 1X of the Education
Amendments of 1972, ag amended {20 U.S.C. §§1681-
1883, and 1685-1686), which prohlblts discrimination an
the basis of sex; (c) Bection 504 of the Rehabilitation

Previous Edition Usable

Authorized for Local Reproduction

purposes regardless of Federal padicipalion in
purchasaes.

Will comply, as applicable, wiln provisions of the
Hatch Act (5 U.S5.C. §§1501-1508 and 7324.7328)
which limit the political activities of employees whose
principal employment aclivities are funded in whole or
in part with Federal funds.

Standard Ferm 424B {Rev. 7-97)
Prescribed by OMB Circular A-102
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[-014224



9.

1Q.

1.

Will comply, as applicable, with the provisions of the Davis-
Bacon Act (40 U.S.C. §§276a to 276a-7), the Copeland Act
(40 U.S.C. §276c and 18 U.8.C. §374), and the Contract
Waork Hours and Safety Slandards Act (40 U.5.C. §5327-
333}, regaerding labor standards for federally-assisted
construction subagreemenis.

Will comply, if applicable, with flood insurance purchase
requirements of Saction 102(a) of the Flood Disaster
Proteclion Act of 1973 (P.L. 93-234) which requires
recipients in a special flood hazard area to participate in the
program and 1o purchzase flood insurance if the total cost of
insurable construction and acquisitian is $10,000 or mere.

Will comply with environmental standards which may be
prescribed pursuant to the folfowing: (a) institution of
environmental guality control measures under the National
Environmental Pelicy Act of 1969 (P.L. 91-190} and
Execulive Order (EQ) 11514; (b) notification of vislating
faciliies pursuant to EQ 11738; (c) protection of wetlands
pursuant to EO 11990; (d) evaluation of flocd hazards in
flocdplains in accordance with EQ 11988, () assurance of
project consistency with the approved State mmanagement
program developed under the Coastal Zone Management
Act of 1972 (16 US.C. §81451 el seq.); () conformity of
Federal actions to State (Clean Air) Implemantation Plans
undar Saction 176(c) of the Clear Air Aot of 1955, as
amended (42 U.5.C. §§7401 ot seq.); {(q) protection of
wnderground sources of drinking water under lhe Safe
Brinking Water Act of 1974, as amended (P.L. 83-523);
and, (h) protection of endangered species under the
Endangered Species Act of 1973, as amended {P.L, $3-
205).

12, Will comply with the Wild and Scenic Rivers Act of
1968 (16 U.S.C. §81271 et seq.) related to prolecting
compongnis or potential components of the national
wild and scenic rivers system.

13. Wil assist Ihe awarding agency in assuring compliance
with Section 106 of the Nationa! Historic Preservation
Act of 1966, as amended (16 U.S.C. §470), EO 11593
(identification and protection of historic properties), and
the Archaecioglcal and Histeric Preservation Act of
1674 (16 U.3.C. §546%a-1 et seq.).

14. Wil comply with P.L. 93-34B regarding the proteclion of
human subjects involved in research, development, and
related activities supported by this award of assistance.

18, Will comply with the Laboratory Animal Welfare Act of
1266 (P.L. B9-544, as amended, 7 U.S.C. §§2131 of
seq.) peraining to the care, handling, and treatment of
warm blooded animals held for research, teaching. or
other activities supported by this award of assistarce.

16. Will comply with the Lead-Based Pairl Foisoning
Prevention Act (42 U.5.C. §64801 et seq.) which
prohibits the use of lead-based paint in construction or
rehabilitation of residence structures.

17, Wil causs 1o be performed the requirad financial and
compliance audils in accordance with the Single Audit
Act Amendmenits of 1286 and OMB Circular No. A-138,
"Audits of States, Local Gevernments, and Non-Profit
Crganizations ™

18, Will comply with all applicable requirements of all other
Fedaral laws, executive orders, regulations, and policies
governing this program.

SIGNATURE OF AUTHQRIZED CERTIFYING OFFICIAL

TS

TITLE

Acting AVP, Graduate Studies and Research

APFLICANT ORGANIZATICN

San Jose State University Foundation

DATE SUBMITTED

wiis/19

Standard Form 424B {Rev. 7-97) Back
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BUDGET INFORMATION - Non-Construction Programs

OME Approval No. D348-0044

$0 50

L

GRAMT PROGRAM. FUNCTION OR ACTVITY

Gk

Grant Program Catalog of Federal Estimated Unobligated Funds Hew of Revised Budget
Function Domaestic Assistance
or Activily Number Federal " Nen-Federol Federal Non-Fedaral Total
(@ (& < () (®) ) (@)
). Boy-Detia Frogram s > > $167.104 |° $167.194
2. $0
3 $0
4. 50
5. TOTALS $167,194 $0 $167.194

5. OBJECT CLASS CATEGORIES (1) Bay-Delta Program [(2) (3) D) T(ot‘-"::“
a. Personnet s $91,750 s $ 5 $91.750
b. Fringe Banafits $4,588 $4.588
. Travet $4,000 $4.000
d. Equipment $9,400 59,400
o. Supplles $2.500 $2,500
i. Confractual $0
g. Congfruction . 50
h. Other §1.500 $1.500
. Total Direct Charges {sum of do-6h) §113.738 $113,738
I Indirect Charges $53.457 $53,457

5167,195

k. TOTALS (sum of & and &)

S

7. PROGRAM INCOME

S0 50

50

S167.195

50 $0

Previows Edilion Usalale

Authorized lor Local Reproduction

Stordard Forrn 4244 (Rev. 4-92)
Prescribed by OMB Circulor A-102
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